Field observations and numerical model predictions are used to investigate the effects of nonlinear interactions, reflection, and dissipation on the evolution of surface gravity waves propagating across a barred beach. 
Introduction
The evolution of surface gravity waves propagating across a natural, barred beach is examined by using existing models and new observations from a densely in-15,798 ELGAR ET AL ß EVOLUTION OF SHOALING WAVES models use a bulk (frequency-integrated) version of the energy balance (1), neglect N and R, and use heuristic parameterizations for a bulk D [e.g., Batties and Janssen, 1978; Thornton and Guza, 1983 ]. The consideration of energy spectra rather than bulk energy, and the incorporation of N(f) (which requires higherorder statistics such as bispectra), R(f) (which requires a complicated shoreline boundary condition [Peregrine, 1967]), and D(f) (for which there is no accepted theory) complicates the model formulation.
Models based on the Boussinesq equations [Peregrine, 1967] predict accurately the relatively rapid nonlinear evolution observed in shallow water (kh • 1, where k is the wavenumber and h is the water depth) just seaward of the breaking region [Freilich and Guza, 1984;  Elgar et •1., 1990; and many others 1. In these previous studies the beaches were monotonically and moderately sloping, and significant nonlinear evolution of unbroken waves was restricted to a narrow region limited by increasing depth offshore and wave breaking onshore. Stronger nonlinear evolution prior to breaking [1996] conclude that the relative dissipation rate is frequency independent. In the present study, energyconserving Boussinesq equations are used to predict spectral changes (between closely spaced pairs of wave gages) resulting from nonlinear energy transfers. Discrepancies between observed and predicted spectral changes are attributed to breaking-induced dissipation [Ferriole, 1991] . The inferred dissipation rates in the surf zone are shown to increase with increasing frequency, in qualitative agreement with Mase and Kirby [1992] and Kaihatu and Kirby [1995] . The field experiment is described next, followed by discussion of selected case studies illustrating the effects of nonlinear interactions, reflection, and dissipation on shoaling and breaking waves.
Field Experiment and Data Reduction
The data were obtained during the Duck94 nearshore field experiment conducted near Duck, North Carolina, on a barrier island exposed to the Atlantic ocean. Colocared sonar altimeters (to determine the location of the seafloor [Gallagher et al., 1996] 
